INTRODUCTION
In a experiment for friction induced vibration simulating brake-noise conducted by Yamamoto et. al. [1] , it is observed that before the onset of the large amplitude vibrations it takes some hundreds seconds after the beginning of the contact. In this experiment the temperature of the rotating disk that contact with the brake pad was measured simultaneously and it was found that it reached to about 300 degree Celsius. This fact suggests that the temperature rise caused by friction force plays an important role for the generation of steady amplitude friction induced vibration and brake noise. In order to explain this fact, numerical simulations based on a new model were conducted. The new model is extended one from the model used in our former research [2] .
In the former model, steady amplitude vibrations are obtained at all times, which is not consistent with the above mentioned behavior of the system. Then in order to clarify the mechanism of the temporally changed behavior of the system we introduced the present model. 
PRESENT MODEL
In this model a test piece (brake pad) is regarded as a set of blocks connected with springs and dashpots to each other two-dimensionally arranged in a plane which contains the direction of disk velocity (y-direction) and that of normal forces (z-direction) shown in Fig.1 . The bottom blocks are fixed to the basis and random normal forces and friction forces are applied to the top blocks (blocks that contact with the disk).
. The equation of motions of (i, j)-th block in y-and z -direction is given as ,
where y-and z-components of three kinds of force appear in the right hand side. Spring forces are taken as a sum of those from neighboring springs, and the shear force is given as
The viscous resistance force is written as
In the case of top blocks random normal forces in z-direction and randon friction forces in y-direction are applied besides above-mentioned forces, and velocity-dependent sliding friction force of exponential type is assumed as .
It is assumed that the temperature of the top block changes with time shown in Fig.2 according to the experimental data [1] , that of basis blocks remain constant (20 degree Celsius) and those of other blocks are obtained from the heat transfer equation. It is also assumed that Young modulus of the material E is expressed as a monotonically decreasing function of temperature of polynomials type shown in Fig. 2 and spring constant k, shear constant k s and damping coefficient c are proportional to Young modulus and have similar temperature dependence.
RESULTS
Since the time scale of the period of vibration of blocks and that of time change of temperature are different by order 10 6 , following algorism is adopted in order to abbreviate computation time.
First, main invariant parameter values are set up as follows: Displacements of the block (11,11) at every 100 seconds are shown in Fig. 3 . We can see that the steady amplitude vibrations occur at t = 200s and 300s while the vibrations attenuate at t = 0 and 100s.
These behaviors are consistent with those observed in the experiments. Temperature, ℃
